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ABSTRACT: The paper presents a detailed analysis of the problem of fundamental theoretical 
incorrectness of contemporary limit state theory in geotechnics, using partial material factors and 
statistical definition of material characteristic values for ultimate limit state designs. ln conclusion the 
author formulates the fundamental princip les of modem design concept (ultimate limit state design) in 
geotechnics corresponding to the present state-of-the-art. 
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I. INTRODUCTION
This paper has been inspired by in my opinion no consciousness on the fundamentally different 
concepts of ultimate limit states in geotechnics between EC 1-1 "Eurocode 1 - Basis of design and 
actions on structures-Part 1 :Basis of design" and EC7-1 "Eurocode 7 - Geotechnical design - Part I: 
General rules" [3] on the one hand and the Czech standard ČSN 73 0031 "Structural and subsoil 
reliability-Basic requirements for design" of 8th Dec.1988 (in force since I st Jan.1990) [I], ČSN 73
1001 "Subsoil under shallow foundations"- [2] and other Czech standards on the other hand. This 
ignorance was manifested even in a renowned paper at a professional event, which has resulted in this 
more detailed examination of the problem. 
In the framework of our research, detailed and comprehensive analyses have been made 
conceming the processes of slope stability analysis, theoretical foundations of earth pressure 
computation and shallow foundations [4,5] as well as pile foundations analysis. The results achieved 
so far have shown that the difference of concepts results in significantly diffenmt designs. ln 2005 a 
big, really universa) meeting took place in Dublin, viz. the IWS Dublin 2005 - Evaluation of Eurocode 
7-I, organized by ISSMGE/TC23 (Limit State Design) the results of which have proved practically
the inadequacy of theoretical concept and design according to EC7-1 and their unacceptability for the
solution of all basic geotechnical problems.
lt is generally known that most of our geotechnical standards as well as EC7- I are based on the 
Limit State Design theory. This may - and probably does - arouse an erroneous impression that the 
theoretical fo'tlndations of both systems of the standards (EC7-1 and ČSN 73 0031) are identical. 
Moreover, this impression is supported by the fact that in other fields of structural design (concrete, 
steel, masonry, timber and other structures) the theoretical concepts of ultimate limit states of EC7-I 
and ČSN do not differ. Thanks to the above mentioned paper 1 have realized how linie - if at all - our 
professional geotechnical public perceives or knows the fundamental difference between the concept 
of Ultimate Limit State Design of the Czech geotechnical standards and the concept of ULSD of the 
Eurocodes incl. EC7-l. 
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to a different model mass with different behaviour. The behaviour of the numerical model using the 
factors sub b) and c) differs substantially from the behaviour of the actual soil and rock mass and its 
real reliability is not directly proportionate with the factors used and cannot be derived from them 
(compare Fig. l a, I b). 
The factors of geometry are often circumvented in practice by direct definition of analytical shapes 
ofthe mass (geotechnical structure) and their influence usually is not so fundamental as the influence 
of material factors. However, the application of the factors of material properties is of fundamental 
significance and is impermissible in non-linear problems according to the principles of mechanics. 
Naturally, the question arises how it is possible that geomechanics does not respect the principles of 
general mechanics and who has started it. The initiator ofthis 
Consistency par. 
Actual - load step 0.6 
a 
Fig. I: Coefficient of plasticity (consistency) A in a 30 model of a stratified rock mass (approx. h=25 
m, Prague, Chotek highway, Pier No. I O) - Model state for critical load according to EC7-l, App.2: 
lJ) Model with the most probable material values - loading stage 0.6 g-i>eginning ofpromontory foot 
plastification. b) Model with derived material values according to EC7-l , App.2 - loading stage 
0.575 g - maxima) load before promontory collapse - see the plastification of the whole shear area 
under lower load. 
error, fata) for the whole geomechanics for several decades, probably is -Brinch Hansen (Denmark) 
who published the first known article on the introduction ofthe LSD theory to geomechanics in 1955. 
It follows that both Czech standards (ČSN 73 0031, ČSN 73 100 I) and EC7-l have common 
theoretical foundations based on a fata) error and failure to respect the principles of mechanics. ln 
spite ofthat the concept ofboth systems ofstandards differ substantially. 
3. ))IFFERENCE OF CONCEPTS OF CZECH STANDARDS AND EC7-l
In the mutual compatison of both systems of standards the differences in the values of partial 
factors used is most obvious at first sight. However, these differences are not most substantial and in 
case of partial material factors they arise to a certain extent from the different definitions of·'standard" 
(ČSN 73 0031) and "characteristic" (EC7-I) physical values of the properties (of soils and rocks) 
from which the design values are derived in both concepts. The different definitions of 
"characteristic" and "standard" values of material properties are the foundation of the theoretical 
difference of numerical model according to EC7-l and ČSN, although the process of derivation of 
design values in both systems is the same, i.e. the values of physical properties are divided by partial 
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